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In This IssueMicrobiota Primed for Obesity
PAGE 705
Early-life perturbations of the gut microbiota by low-dose antibiotic treatment are associated with
changes in metabolism and obesity. Now, Cox et al. find that antibiotic-altered microbiota amplifies
the effects of diet-induced obesity and drivesmetabolic alterations and increase of fat mass in germ-
free mice, demonstrating a critical role. Importantly, the effects of microbiota disruption in meta-
bolism are long lasting and persist even after a normal microbiota has been re-established.
It’s the Ordinary Ones You Have to Watch
PAGE 722
Using a fluorescence-based approach to monitor growth and killing of bacteria, Claudi et al. find
extensive diversity of Salmonella growth rates in vivo. Antibiotic treatment predominantly killsfast-growing subsets. Nondividing Salmonella survive better but are rare, making a limited contribution to persistence. In contrast,
moderately growing Salmonella with intermediate tolerance are abundant before treatment, dominate among survivors, and are
primarily responsible for delayed eradication of the infection.
‘‘Intronspection’’ Makes Tregs Stable
PAGE 749 and PAGE 734
Regulatory T cells (Tregs), specified by the transcription factor Foxp3, are necessary to prevent autoimmunity development but are
phenotypically unstable and can convert into pathogenic effector cells upon loss of Foxp3. Feng et al. and Li et al. now show that a
dedicated Foxp3 intronic element CNS2, not required for differentiation of Tregs, maintains Treg cell lineage identity. CNS2 acts as
a sensor of essential Treg signals such as interleukin 2 and activation through the T cell receptor, enforces Foxp3 expression, and
protects the Treg identity during cell division and changes in the environment.
Knocking Bunyavirus DEAD
PAGE 764
Moy et al. identify an evolutionarily conserved, interferon-independent role for the DEAD-box helicase DDX17 in restricting Rift Valley
fever virus, a mosquito-transmitted bunyavirus. DDX17 operates in the nucleus by binding the stem loops of host pri-miRNA to facil-
itate miRNA biogenesis, as well as in the cytoplasm by binding virally encoded stem loops in bunyaviral RNA to restrict infection.
Getting AMPA’d Up
PAGE 778
Ionotropic glutamate receptors (iGluRs) mediate fast excitatory signaling in the nervous system. By employing X-ray crystallography,
double electron-electron resonance, and single-particle cryo electron microscopy, Duerr et al. illuminate the conformational rear-
rangements in AMPA iGluRs that accompany ion channel gating from the resting state to the partial-agonist-bound activated state
and, ultimately, to desensitization.
Cadherin Cues for Circuit Construction
PAGE 793
Neuronal circuit formation is likely to rely on molecular cues, especially for those that form prior to electrophysiological stimulation.
Duan et al. find that the type II cadherins Chd8 and Chd9 are selectively expressed in each of two neuronal cell types that comprise a
retinal circuit where they are critical determinants of circuit connectivity and function. The findings demonstrate instructive roles for
cadherins in synaptic choices and circuit function.
Making Sense of Attentional States
PAGE 808
The thalamusgates sensory input from theenvironment and relays that information to thebrain’s cortex.Now,Halassaet al. report that
the thalamic reticular nucleus (TRN) is composed of two subnetworks that regulate cortical activity across behavioral states. One pro-
jects to cortical sensory areas that process external signals and the other projects to limbic areas important for internally generated
computations. Optogenetic manipulation of this circuit affects behavioral performance, suggesting
that the architecture of the TRN facilitates switching of cortical information processing between
externally driven and internally generated computations, a basic determinant of cognitive function.
Riding Replication’s Wake
PAGE 861
Meiotic DNA replication is coordinated with the formation of double-strand breaks that initiate
recombination. Murakami et al. uncover the mechanism synchronizing these two events, showing
that replisome-associated components Tof1 and Csm3 recruit the DDK kinase to the replisome,
where it phosphorylates the double-strand break-promoting factor Mer2. Consequently, DNA
breaks that initiate recombination are primed to form in the wake of the replication fork, ensuring
temporospatial coordination of replication with other chromosomal processes.Cell 158, August 14, 2014 ª2014 Elsevier Inc. 691
Tractable Network Extracts Antimalarial Target
PAGE 916
Seeking to ascribe biological function to uncharacterized genes, Lisewski et al. devise a network
compression method, based on evolutionary relationships, that improves gene function pre-
diction across hundreds of genomes. In a case study, they examine the malaria parasite
P. falciparum and identify a human antigen, the exported membrane protein EXP1, as a gluta-
thione S-transferase enzyme and target of the frontline antimalarial drug artesunate.
The Force Is Strong with the Cytoplasm
PAGE 822
Guo et al. discover a diffusive-like random transport mechanism in the cytoplasm of living cells,
driven by random active force fluctuations. Using a new tool, force spectrum microscopy, theydirectly measure these random aggregate intracellular forces, which reflect overall motor activity and find that cancer cells have a
more active cytoplasm with stronger internal force fluctuations. The force fluctuations enhance random transport of organelles
and proteins and may affect basic cellular functions.
Hippo Counters Superfluous Centrosomes
PAGE 833
Tetraploid cells are often genomically unstable and can promote tumorigenesis. Recent estimates suggest that 37% of human
tumors have passed through a tetraploid intermediate during their development. Ganem et al. now demonstrate that cells counter
this oncogenic effect of tetraploidy by activating the Hippo tumor suppressor pathway, which is triggered in part by extra centro-
somes, defining a new tumor suppression mechanism.
Looping Reawakens Embryonic Genes
PAGE 849
The distal enhancer of the b-globin locus, called LCR, forms looped contacts with b-like globin genes in a developmentally controlled
fashion. Deng et al. now show that forced juxtaposition of the LCR with embryonic or fetal globin gene promoters in adult erythro-
blasts leads to their reactivation. Forced chromatin looping emerges as a potential new strategy for the treatment of b-hemoglobin-
opathies, including sickle cell anemia.
Right Sizing for Differentiation
PAGE 874
Stem cells must exit proliferation at defined times during development. Homem et al. show that a change in energy metabolism
induced by steroid hormone signaling prompts cell cycle exit for Drosophila neural stem cells. Upregulation of oxidative phosphor-
ylation reduces cellular growth so that cells become progressively smaller and finally differentiate. These findings reveal an unex-
pected connection between metabolism and cell fate.
Good Cell Manufacturing Processes
PAGE 903 and PAGE 889
With cell engineering technologies rapidly emerging, methods are needed to assess the optimality of cell fate conversions. Cahan
et al. develop a network biology platform, termed CellNet, to accurately assess the fidelity of cell fate transitions by directed differ-
entiation and directed conversion and to suggest paths for optimizing cell production. Morris et al. apply the network approach to
assess conversion of B cells to macrophages and fibroblasts to hepatocytes. Surprisingly, converted hepatocytes show an intestinal
fate as endoderm progenitors with long-term functional colon engraftment potential.
Tissue Type—Nothing to Be Sneezed At
PAGE 929
The extensive genomic characterization of a number of cancer types affords the opportunity to query how genomically determined
subtyping compares to tissue-based subtyping. By carrying out integrated genomic and computational analysis across data from 12
tumor types, Hoadley et al. find that tissue of origin predominates for tumor classification even
when shared genetic lesions that occur across tissues considered for clustering but that the inte-
gration of genomic data provides new prognostic information. Integrated clustering reveals 11
major subtypes that reclassify 10% of the tumors and indicates pathway activity differences
among tumors with common genomic lesions.
Greater Transparency in Research
PAGE 945
Yang et al. demonstrate the ability to render whole organs and bodies optically transparent and
macromolecule permeable while maintaining intact structural connectivity. The approach allows
visualization, immunolabeling, and RNA FISH at single-cell resolution and should be broadly
applicable for imaging to anatomy that was previously optically inaccessible.Cell 158, August 14, 2014 ª2014 Elsevier Inc. 693
